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Features of Gauge Mediation

• GMSB models assume that SUSY is broken in a secluded sector

• Messenger fields communicate susy breaking from hidden sector to
MSSM sector

susybreaking

(hiddensector)
MSSM

SMgauge

interactions

• Messenger fields transform vectorially under SM gauge group
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• In mGMSB, soft terms are generated through 1-loop and 2-loop
diagrams involving messenger fields coupled to the MSSM fields
through gauge interactions. The messengers are connected through
the hidden sector which is parameterised by a spurion field X1 as

Wmess = λX1ΦΦ̄

• The soft terms due to gauge mediation at the messenger scale M1

are given by:

M ′a ≈ αa
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• Typically Λ ≡ F1/M1 is chosen to be around 100 TeV to get low
energy soft terms around at TeV

• M1 can have a range between 200 TeV- GUT scale (1016GeV)

• F1 is scaled accordingly while keeping Λ fixed.

• The low energy spectrum is computed by running the
renormalisation group equations

m2
Q3

(Mweak) ≈ 9.4× 10−5Λ2

m2
U3

(Mweak) ≈ 8.7× 10−5Λ2

At(Mweak) ≈ −0.002Λ

• The expressions are evaluated for M1 = 106 GeV. Keeping Λ fixed, if
M1 is increased from 106 to 1014, then the magnitude of At only
increases from 0.002Λ to 0.005Λ
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Character of gravitational contribtion in mGMSB

• Can gravity mediation act as additional source?

• Gravity mediation will always contribute to the soft terms at the
high scale

m̃2
ij = kij

∫
d2θd2θ̄

(
F †1 F1

M2
Pl

)
Φ†Φ

M̃ab = fab

∫
d2θ

(
F1

MPl

)
WaWb

Ãijk = ηijk

∫
d2θ

(
F1

MPl

)
ΦiΦjΦk

• For a fixed messenger scale, M1 (typical value of 105 GeV),
F1 ∼ 1011, so gravitational contributions are negligible
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• Owing to the fact that A-terms are zero at the boundary mGMSB is
not a viable SUSY breaking model to get 125 GeV Higgs mass

• In single spurion case, Gravitational mediation contributions are
negligible

With two hierarchical spurions in the hidden sector: Is it possible to build
acceptable model?
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• Owing to the fact that A-terms are zero at the boundary mGMSB is
not a viable SUSY breaking model to get 125 GeV Higgs mass

• In single spurion case, Gravitational mediation contributions are
negligible

With two hierarchical spurions in the hidden sector: Is it possible to build
acceptable model?

• If answer is Yes, what are sources of SUSY breaking?

• Is there a UV complete model which can give rise to SUSY breaking
with Hierarchical spurions?
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SUSY breaking with two spurions

〈X1〉

〈X2〉

MSUSY

• Two hidden sector chiral multiplets
X1 and X2

• M, A, m̃ receive gravity contribution at scale
X1

• Out put at scale X2 receives extra contribution
from gauge mediation (A terms are no longer
zero at the boundary)

• Finally, weak scale out put is confronted with
experiment.
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Semi-Analytical expressions for gauginos and A terms

Ma(weak) = Ma(weak) + M ′a(weak)

At(weak) = At(weak) + A′t(weak)

+=
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MSUSYMSUSYMSUSY
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Semi-Analytical expressions for gauginos and A terms

m2
f̃
(weak) = m2

f̃
(weak) + m2′

f̃
(weak) + Interference terms
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Few comments

• Due to the closed form expressions of two spurion SUSY breaking,
finding dependence of low energy spectrum on SUSY breaking, in
this case, is more tractable.

• One can embed various SUSY breaking models in this frame work
and study the low energy spectrum

• One can also build Hidden sector models which can break SUSY
dynamically with two spurions.

• We present an application to GMSB
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Model

• We consider a model of single warped extradimension called
Randall-Sundrum models

• The warp factor in this case is chosen to be

ε =
MIR

MPl
∼ 0.01

• We assume the two Higgs doublet Hu and Hd to be localized on the
low energy brane (IR brane). Supersymmetry breaking spurion
X = θ2F is introduced on the IR brane. SUSY breaking terms are
generated by the brane local interactions of the spurion with the
bulk fields
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The soft breaking terms are of the form:

m2
Hu,Hd

= β̂u,d m2
3/2

(m2
f̃
)ij = m2

3/2 β̂ij e
(1−ci−cj )kRπξ(ci )ξ(cj)

Au,d
ij = m3/2A

′
ije

(1−ci−c′j )kRπξ(ci )ξ(c ′j )

m1/2 = khm3/2

β̂ij ,A
′, kh are dimensionless O(1) parameters. ξ(ci ) is defined as

ξ(ci ) =

√
(0.5− ci )

e(1−2ci )πkR − 1
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Table : Soft spectrum for RS set-up msusy = 1.66 TeV, mg̃ = 2.24 TeV,
tanβ = 15

Parameter Mass(TeV) Paramater Mass(TeV) Paramater Mass(TeV) Parameter Mass(Tev)

t̃1 1.26 b̃1 2.07 τ̃1 3.13 ν̃τ 3.14

t̃2 2.12 b̃2 2.20 τ̃2 3.412 ν̃µ 0.767
c̃R 2.17 s̃R 2.20 µ̃R 0.490 ν̃e 0.715
c̃L 2.31 s̃L 2.31 µ̃L 0.796 - -

ũR 2.17 d̃R 2.20 ẽR 0.485 - -

ũL 2.31 d̃L 2.31 ẽL 0.725 - -
mA0 3.01 m±H 3.01 mh 0.1243 mH 3.01
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